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(54) [Title of Invention] 


(57) [Abstract] 
[Objective] 

Miniaturization and cost reduction through the simplification of the 
i-radiation unit of the optical detection means in an apparatus wmcn 
detects the part adsorption state of the nozzle member of a mounter 
based on the detection of the projection using the optical detection 
means . 

[Problem Resolution Means] 

The present invention comprises a detection unit 30 for detecting a 
projection of the chip part 20 by irradiating light rays- on the chip 
part 20 beinc adsorbed by the nozzle member 21 which is provided m the 
head unit of "'the mounter, wherein the detection unit 30 comprises _ an 
irradiation unit 31, with a point-like light source 32, for irrwia ting 
disoersing light rays -from the light source 32 to said -cnip part 20, and 
a light receiving unit 35 facing the irradiation unit 31 across said 
chip part 20. Moreover, the present invention comprises an algorithm 
processing means for checking the part adsorption state based on the 
projection detection data from the light receiving unit 35, wherein the 
predetermined data shows the positional relationship between the 
irradiation unit 31, the light receiving unit 35 and the nozzle member 
21. 

[Scope of Claim] 
[Claim 1] 

A part adsorption state detection apparatus of a mounter; of a type of a 
mounter comprising an optical detection means for detecting the 
projection of a chip part by irradiating light rays on the chip P*rt 
being adsorbed by the nozzle member which is provided m the head unit 
of the mounter, wherein said optical detection means comprises an 
irradiation unit with a point- like light source, for irradiating 
dispersing light rays from the light source onto said chippart, and a 
light receiving unit for receiving light rays at the position facing 


said irradiation unit across said chip part; comprising ah algorithm 
Drocessing means for checkinc the part adsorption state by saia nozzle 
Sir baled on the projection detection data f ro» the light receiving 
unit, wherein the predetermined data shows the positional relationship 
between the irradiation unit, the light receiving unit and the nozzle 
member . 


[Claim 2] 



structured in such a manner chat the dispersion light rays spread m a 
plane through said slit from said light source. 

[Claim 3] .... ' . ... ... . 

A part adsorption state detection apparatus of a mounter of Claim 1 or 
Claim 2, wherein a first light source, and a second light source and a 
third liaht source are positiqned on each side of the first lignt source 
are Drovided in said irradiation unit, comprising an irradiation state 
alteration means for altering a state in which dispersion light rays 
from said first light source are irradiated under a state m which 
dispersion liaht rays from said second and said third light sources are 

nozzle member. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Applications] 

The present invention relates to a part adsorption state detection 
apparatus which detects the state of the chip part being adsorbed by the 
nozzle member in a mounter. 

[0002] 

[Background of Prior Art] 

In the past, a mounter is known in which a small piece chip part such as 
an IC is adsorbed by the head unit with a nozzle member for part 
adsorption from the part supply unit such as a tape feeder, the chip 
part is transported onto the printed board whose position is determined, 
and the chip part is mounted on the predetermined position of the 
printed board. With such a mounter, said head unit is allowed to move 
in the X-axis direction as well as in the Y-axis direction in the plane; 
at the same time, the nozzle member is made to move and rotate in the Z- 
direction, for example, and a driving mechanism is provided for each 
direction. 


[0003] 


Moreover, a mounter is known of the type of a mounter described above, 
in which an optical detection means for irradiating light rays on the 
chip part being adsorbed by the nozzle member and detecting the 
projection -of the chip part is provided, and the part adsorption state 
by said nozzle member is detected based on detection of the projection 
by said optical detection means, so that shift or inclination of the 


2 


part adsorption position is detected, for example, oasec on which the 
correction of the part mounting position is executed. An optical 
detection means in such a conventional apparatus comprises an 
irradiation unit 51 and a light receiving unit 52 or parallel light rays 
facing each other across a space where a nozzle merger 2x passes through 
as described in Fig. 11 and Fig. 12, and, for example irradiates 
parallel light rays from said irradiation unit 51 to the part 20 being 
adsorbed by the nozzle member 21, and detects the projection width of 
said part 20 by the light receiving unit 52. ^ 


53 


[0004] 

The irradiation unit 51 of said optical detection means 50 is usually 
made to guide the light rays generated by the laser generation source 
through the light gathering lens 54 and the mirror 5o to the parallel 
. "light formation lens 56 where . the . 1 ight rays are converted, to paraixel 
light rays, and to' irradiate che parallel light' rays to tne light 
receiving unit 52 with a line sensor 52a. Moreover, when the position 
shift or inclination of the part 20 being adsorbed by the nozzle member 
21 is detected using the optical detection means 50, the nozzle member 
21 is rotated while the chiD oart 20 adsorbed by said nozzle member 21 . 

------ said light receiving 



measured; and tne nozzie lucaiiuu ajiyj-e, ^ — ■, ~ 

location of projection center at the time of the relatively minimum part 
of the projection width are measured, based on which the position^ 
correction amount and rotation angle correction amount corresponding to 
the shift between the part adsorption position and the location of the 
part center is obtained. 


[0005] 

A computation algorithm to detect position shift is quite simple when 
said ODticai detection means 50 is used, since the centers of the 
positions of both edges of the shadow when projection width of X-siae 
and Y-side are assumed to be relatively minimal become the central 
coordinates X, Y of the- target part, and the difference between the 
central coordinate and the nozzle pcsdfeion- coordinate becomes the amount 
of shift in X and Y direction respectively. Moreover, the rotation 
angle of the nozzle when the projection width of X-side and Y-side are 
assumed to be relatively minimal is detected, and by obtaining the 
difference between the rotation- angle detected and the angle without 
rotation error, the rotation error is determined. ' Here, when said 
optical detection means 50 is used, the length of the X-side and Y-side 
are determined by the relative -minimum value of said projection width, 
hence, by comoaring these values with the optimum values of length of 
each side of the part data, the existence of part adsorption failure may 
also be checked. 

[00-06] 


[Problems Overcome by the Invention] 

In a conventional apparatus such as the one described above, said 
optical detection means 50 is made to irradiate parallel light rays on 
the chip part and to measure the projection width, hence, said 
irradiation unit 51 needs to comprise a laser generation apparatus 53, a 
light gathering lens 54, a mirror 55 and a parallel light formation lens 
56 with the parallel light formation lens 56 particularly being made 
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[0007] 


[0008] 


[0009] 


relatively large to irradiate parallel light rays over the range wider 
than the width of chip part for projection measurement, which makes the 
system larger and more expensive. 

I 

However structuring an optical detection means to eliminate the light 

■ gatKriAglens 54, ?he mirror 55 and. the parallel light formation lens 
■56 and to irradiate the dispersion light rays from the point like light 

source on a chip part will r.ake the optical detection' means- smaller and 
less expensive. 

However, if dispersion light rays from a point- like light source, in 
stead of parallel light" rays, ..are to ;be used . to ! detect Positi^hift, ■ 
neither the computation algorithm for the parallel lighc ray* d e.cnoed 
above, nor the method of determining existence of part adsorption 
failure using parallel light rays can be used". Hence, in the past, 
detection of Yhe part adsorption state (detection or P°«tion shift or 
detection of part adsorption failure) by- dispersion lign. rays has not 
been practical. 

1 ■ ' 

Consider-ipa the problems described above, it is an objective of the 
p?esenr invention to provide a part adsorption state de taction apparatus 

capable of effectively detecting the part adsorption s.ate by a nozzle 

member using dispersion light rays from a point- like light source in 

order to make the optical detection means smaller and less expensive. 

[0010] 

[Problem Resolution Means] 

in order to achieve the above objective, the present invention provides 
a part adsorption state detection apparatus of a mounter; of a type or a 
mounter comprising an optical detection means for detecting the 
projection of a chip part by irradiating light rays on the chip P*« ... 

■ being adsorbed to the nozzle member which is provided m the head unit 
of the mounter, wherein said optical detection means comprising an 
irradiation unit with a Doint-like light source, for irradiating 
dispersing lidht ravs from the light source on said chip part, and a 

■ light receiving unit for receiving light ray at the position facing said 
irradiation unit across said chip part; comprising an algorithm 
processing means for checking the part adsorption state by said nozzle 
member based on the projection detection data from the light receiving 
unit, and the predetermined data showing the positional relationsnip 
between the irradiation unit, the light receiving unit and the nozzle 


[0011] 


zle 

i tne irraaiacioii uuxl, Jis'"- ^ ----- - - - 

member . 

I 

In the apparatus described above, the irradiation unit of said optical 
detection" means is made to irradiate dispersion light rays from a point - 
like liaht source, eliminating the need for a lens etc. for forming 
parallel light rays and making the structure of said irradiation unit 
simple. Moreover, based on the projection detection data from said 
light receiving unit and the predetermined data showing the positional 
relationship of said irradiation unit, said light receiving unit and 


4 


said nozzle member the part adsorption states, for example, shift of 
part adsorption position etc, are determined properly. 

[0012] 

In the apparatus according to the present invention, said irradiation 
unit preferably comprises a wall board with a slit opening towards the 
front in the irradiation direction of said light source, and is 
structured in such a manner that the dispersion light rays spread in a 
plane through said slit from said light source. 

[G013] 

By so doing, the range of light radiation from said light source is 
limited by .the. slit to predetermined range in a plane, preventing the 
release of light, in. the direction unnecessary f or ^detection "of " 'the "part 
projection. 


Moreover, in the apparatus cf the present invention, it is effective to 
provide a first light source, and a second light source and a third 
light source positioned on each side of the first light source in said 
irradiation unit, as well as an irradiation state alteration means for 


source are irradiated to a srate in which dispersion light rays from 
said second and said third light sources are irradiated depending on the 
size of the part adsorbed by the nozzle member. 

[0015] 

By so doing, even if the part adsorbed by the nozzle member is 
relatively large and if the projection of the part on the light 
receiving unit becomes extremely large with the irradiation of dispersed 
light rays only from the first light source, the projection of the part 
on the light receiving unit may be made smaller by the irradiation of 
dispersion light from the second and the third light sources, enabling 
miniaturization of the light .receiving part. 

[0016] 

[Configuration of the Embodiment of the Invention] 

Hereafter, the configuration of the embodiment of the present invention 
will be described. 

[0017] 

Figure 1 and Figure 2 describe an example of a mounter for which an 
apparatus of the present , invention is provided. As described in both 
figures, a conveyer 2 for transporting printed board is arranged on the 
table 1 of the mounter, and the printed board 3 is transported on said 
conveyer 2 and is made to stop at the predetermined mounting operation 
position. A part supply unit 4 is arranged on the side of said conveyer 
2. The part supply unit 4 comprises a part supply feeder consisting of, 
for example, multiple rows of tape feeder 4a. 

[0018] 

Moreover, a head unit 5 for mounting the part is provided above said 
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table 1. The' head unit is made to move between the part supply unit 4 
and the part mounting unit where the printed, board 3 is positioned, and 
in the present configuration of the embodiment, the head unit 5 is -made 
- to move in the X-axis direction (in the direction of the conveyer 2) and 
in the direction of Y-axis (the direction perpendicular to X-axis in the 
horizontal plane) . 

[0019] 

In other words, a fixed rail 7 in the direction of the Y-axis and the 
boring screw shaft 8 which is rotated by the Y-axis servo motor 9 are 
arranged on said table 1, and the head unit support member 11 is 
provided on said fixed rail 7 so that the nut part 12 which is provided 
on the support member 11 hinges with said boring screw shaft 8. 
Moreover, a guide member 13 extending in the direction of the X-axis and 
a boring' screw' shaft 14 which is' driven by the X-axis servo motor . 15 are. 
arranged on said support member so" that:" the* head "unit" 5 is supported;- 
and allowed to move freely, by said guide member 13. Moreover, the nut 
(unrepresented) provided on the head unit 5 is made to connect with said 
boring screw shaft 14. Moreover, said support member 11 moves in the 
-direction of Y-axis by the operation of said servo motor 9 and the head 
unit 5 is made to move relative to the support member 11 in the 
direction of X-axis by the operation of the X-axis servo motor 15. 
Here, encoders 10, 16 are provided in said Y-axis servo motor 9 and said 

[0020] 

A nozzle member 21 is provided in said head unit for adsorbing the chip 
part. The nozzle member 21 is attached on the frame of said head unit 5 
in such a manner that it moves freely in the direction of the Z-axis 
(vertical) and rotates around the R-axis (central axis of the nozzle) by 
the operation of the Z-axis servo motor 22 and the R-axis servo motor 
24. Encoders 23, 25 are provided in said Z-axis servo motor 22 and said 
R-axis servo motor 24 to detect the driving position of each motor. 
Moreover, a negative pressure supply means is connected to the nozzle 
member 21 through a valve so that a negative pressure is supplied, with 
predetermined timing, from the negative pressure supply means to the tip 
of the nozzle member 21 the during part adsorption operation.' 

[0021] 

A detection unit 30 which composes an optical detection means is 
provided at the bottom section .of said head unit 5. The detection unit 
30, as described in Fig. 3 and Fig. 4, irradiates the light on. the chip . 
part 20 when the chip part 2 0 is adsorbed by the nozzle member 21 and 
detects the projection of the chip part 20, and is comprised of the 
irradiation unit 31 and the light receiving unit 35 which are arranged 
to face each other across a space 37 through which the nozzle member 21 
passes while moving vertically. 

[0022] 

A point- like light source 32 consisting of an LED, for example, is 
provided in the irradiation unit 31 of said detection unit 30/ and a 
slit 34 extending virtually horizontally is formed in the wall board 33 
which is located in the front of the irradiation direction of the light 
source 32 (in the side facing said space 37), through which slit 34, 
dispersion light rays are irradiated, expanding virtually horizontally 
in the predetermined range. On the other hand, a line sensor 36 in 
which light receiving elements such as CCD are arranged linearly is 
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provided in said light receiving unit 35. 

[0023] 

Figure 5 is a block diagram describing the rough structure of a control 
Stem, in this diagram the control apparatus 0 ^ be installed on 
the mounter comprises CPU 41 which functions « " *l9°"^^° c « s 
means to examine the chip adsorption stat e, a , m °tor control unit 42 tor 
driving the mounter, an A/D converter 43 and data hand ling control unit 
44 for processing signals from the lignt receiving " of said 

detection unit 30, a memory 45, and a rotation angle detection unit 46 


which receives signals from the encocer 25. 


[0024; 


The Y- axis servo motor 9, the X-axis servo motor 15 , the Z - axis servo - 
motor 22 and the R-axis servo motor 24 are connected to said motor 
control unit 42, and the drive of each servo motor ^ 1^ ^ ^ 

controlled"^ the motor control unit 42 according to the commands from 
said CPU 41. Moreover, the -easurement data which is sent from tne 
!ight receiving unit 35 of said detection unit 30 is handled by the data 
nanKing control unit 44 tl.rough the A/D converter 43 and is st ored » 
the memory 45, which are read by CPU 41. Moreover, a rotation angle of 
the nozzle member 21 is detected by said rotation angle_ deteccion_umt 

rotation angle detected is sent to CPU 41. 

[0025] 

Said CPU 41 controls each of said motors 9, 15, 22, 24 and executes in 
order, part adsorption by the nozzle member 21 of said head unit 5, 
detection of the oart adsorption state using said detection unit 30 and 
mounting of the part on the printed board 3. At the same time, CPU 41 
causes said data handling control unit 44 to handle projection detection 
data from the light receiving unit 35 of said detection unit 30 .during 
the execution of the oart adsorption state detection, and checks the 
part adsorption state" by. said nozzle member 21 based on the pronection 
detection data and the predetermined data describing the positional 
relationship between said irradiation- unit.: .3.1 , .light receiving unit 35. - 
and the nozzle member 21. - 


[0026] 


•Detection of said part adsorption state is accompl-ished^by first 
measuring bv said detection unit 30 the projection oi the part at tne 
light receivina unit 35 while making the nozzle member 21 on wtucn tne 
chip part 20, for example, is adsorbed rotate, detecting a relative 
minimum value of the distance from the reference position corresponding 
to the position of said light source 32 to one edge of the projection on 
said light receiving unit 35 at the nozzle rotation angle which maK.es 
the value of the distance relatively minimum, checking the position 
shift (shift of part center relative to nozzle center) and the 
inclination of the part being adsorbed by the nozzle member 21 based on 
the detected data of the relative minimum value and the nozzle rotation 
angle, and on the existing data concerning positional relationship 
between said irradiation unit 31, light receiving unit 35 and the nozzle 
member 21, and by computing corresponding correction amount of mounting 
position consisting of X direction correction amount Ax, Y direction 
correction amount AY and rotation angle correction amount AG to be 
explained later. 
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[0027] 


Next, the above process is described more concretely with reference to 
Figure 6 and Figure 7. .In these figures, Cn represents the nozzle 
center (center of the nozzle member 21) which is also the center of 
.rotation of the chip part, Cc represents the center of the chip part, 0 
is the oriain defined by the position corresponding to the light source 
32 dn the light receiving unit 35, Ro represents the central line 
connecting the light source 32 and the origin 0, and Rc "P^sents the 
line going through said nozzle center Cn and being perpendicular to said 
central line Ro. Moreover, in the examples described m these figures, 
said nozzle center is located on said central line Ro. 


[0028] 


in a '"conventional method" which "uses "parairel light rays ,• checking • of, re- 
states in which the part projection width is assumed to be relatively 
minimal enables the specification of the part state and a correction 
amount may be obtained. However, the correction amount cannot be 
obtained by the method described above when dispersion light rays rroa a 
po-'.nt-like light source are used. Hence, as one of innovative ideas 
when dispersion light rays from the point -like light source are usee, a 
state in which the distance from the origin 0 to one edge of the part 
. _ * - - t -,4_ a , r mini ma i i ii^ i .<=; nhecked , in- 

which"staterone"side of the chip part 20 (upper side in t Fig. 6) lines 
up in the specific direction of light ray PI from said light source 
as described by a solid line in Fig. 6. Moreover, checking the State m 
which the distance from said origin 0 to the other edge of the part 
projection is assumed to be the relative minimum value reveals ^ that , 
under this state, the other sice of the chip part (lower side in Fig, 6) 
lines up in the specific direction of light _ ray P2 from said light 
source 32, as described by the broken line in Fig. 6. 


[0029] 

Moreover, by letting LI denote the distance between the origin O to one 
edge of the part orojection in the light receiving unit 35 in 'the state 
.. described by the solid line in Fig. 6, the dist^ss- a from the nozzle- 
center. Cn' to one side is obtained as follows; 

[0030] 

[Formula 1] Li' = (Zo/Z)xLl . " • ■ 
Cosal = Z/V (Z 2 +. LI 2 ) 
a = Ll'x cosal = ZoxLl/V(Z 2 + LI 2 ) 

Moreover, letting L2 denote the distance between the origin 0 to the 
other edge of the Dart Droj ection. on the light receiving unit 35 under 
the state" described by a broken line in Fig. 6, the distance b from the 
nozzle center Cn to the other side is obtained as follows; 

[0031] 

[Formula 2] 

L2' = (Zo/Z)xL2 
Cosa2 = Z/V(Z 2 + L2 2 ) 
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b = L2'x cosa2 = ZoxL2/V(Z + L2 ) , where 

each symbol in above equations denotes the following; 

[0032] 

Zo- The distance between the light source 32 and the nozzle center Cn. _ 
Z* The distance between the light source 32 and the light receiving unit 35. 
LI': The .distance between the nozzle center Cn and the one edge of the chip 
part 2 0 on the line Rc. . 
L2': The distance between the nozzle center Cn and the otner edge of the chip 

part 2 0 on the line Rc. 

al: The angle of said light ray PI relative to the central line Rc. 
a2: ■ The angle of said light ray P2 relative to the central line Rc . 
Here, Zo and Z are known values which are checked beforehand. Kence, a, b may 
be obtained by detecting said distances LI and L2 ; ■ . 

"on the light' receiving unit 35*. Moreover', said "angles al and ^.2 may 'be 
obtained by the following. 

[0033] 

[Formula 3] al = arc cos {Z/V(Z 2 + LI 2 ) 
a2 = arc cos {Z/V(Z 2 + L2 2 ) 


Moreover, the Y-direction correction amount AY and the rotation angle 
correction amount A0 are as follows, where 01 is the nozzle rotation 
angle in the state described by the solid line in Fig. 7. 

[0034] 

AY = a- (a+b)/2 = (a-b)/2 
AG •= 01 - al 


Next, the nozzle member 21 is rotated nearly 90° from the state 
described in Fig. 6 and t- he- distance L3 between-the origin 0 and the one 
edge of part projection when L3 assumes .the" relative minimum (the solid 
line in Fig. 7), and the distance L4 between the origin 0 and the other 
edge of part projection when L4 assumes the relative minimum (the broken 
line in Fig. 7) are checked. Then the distances c, d between the nozzle 
center Cn to both sides and the X-direction correction amount AX are 
'obtained like before as follows; 

[0035] 

c = ZoxL3/V(Z 2 + L3 2 ) 
d = ZoxL4/V(Z 2 + L4 2 ) 
AX = c - (c+d) 12 = (c - d) /2. 


Next, an example of control operation to mount a part which is executed 
by said control apparatus 40 will be described in reference to the flow 
chart in Fig. 8. 


[0036] 
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When the process described in the flow chart of Fig. 8 is started, first 
the head unit 5 moves towards the part supply unit m both X and Y 
directions, and the nozzle merrier 21 rotates (0 movement) (step SI). 
When the head unit the nozzle member 21 move to the predetermined 
position, the nozzle member 21 is lowered (step S2) and the chip part 20 
is adsorbed (step S3). Next, the nozzle member 21 is raised to the part 
detection height position where chip part 20 faces the irradiation unit 
31 and the light receiving unit 35 of the detection unit 30 (step S4) . 
When' the nozzle member 21 reaches the part detection height position, 
the part position detection process described below will be -started. 


[0037] 


♦In the part position detection orocess, the nozzle member 21 continues 
to be rotated in increments of a very small predetermined angle, andthe 
measurement data by the 'light, .receiving, unit 3 5 . .and,, the nozzle^ rotation 
angle are read for each increment of the very small predetermined angle 

(step S5) . Moreover, the said distance LI .from the origin to one edge 
of the part projection and the nozzle rotation angle 81 when the 
distance assumes the relative minimum (the state described by the solid 
line in Fig. 6) on said light receiving unit 35 are detected (step S6) , 
and then the said distance"L2 from .the origin to the other edge of the 
part projection and the nozzle rotation angle 02 when the distance 

4-v>^ roiaf^m mi^imnn ( +no ct^p fip.qrribp-d bv the broken line m 
Fig. 6) on said light receiving unit 28 are detected (step svj . wexc, 
after the nozzle member 21 is rotated nearly 90° (step SB), in the 
manner similar to step S6 and S7, the said distance L3 from the origin 
to one edge of the part projection and the nozzle rotation angle, 03 when 
the distance is assumed to be relatively minimum (the state described by 
the solid line in Fig. 7) on said light receiving unit 28 are detected 
(step S9), and then the said distance L4 from the origin to the other 
edge of the part projection and the nozzle rotation angle 04 when the 
distance assumes the relative minimum (the state described by ..the broken 
line in Fig. 1) on said light receiving unit 28 are detected (step S10) . 

Based on the detection data obtained in steps S6 - S10 and using the 
algorithms described in aforementioned formulas 1-5, the correction 
p-'auts AX, AY and ,A0 are obtained (step Sll) . 


[0038] 


Next, with the completion of the aforementioned part position detection 
.process, the correction of the mounting position by said correction 
amount AX, AY and A0 is executed (step S12) . In other words, the X-axis 
servo motor 15 and the Y-axis servo motor 9 are controlled to move the 
nozzle member 21 to reach the target position in the X and Y directions 
which is corrected by said correction amount Ax and AY, and the R-axis 
servo motor 24 is controlled to rotate the nozzle member 21 so that the 
rotation angle of the nozzle member 21 becomes the target rotation angle 
which is corrected by said correction amount A0. Then the nozzle member 
21 is lowered and the part 20 is adsorbed on the printed board 3 (step 
S13) . 


[0039] 

In the embodiment configuration described above, the irradiation unit 31 
of the detection unit 30 comprises the point -like light source 32 which 
irradiates dispersion light rays, hence, a large parallel light 
formation lens is not needed, making the structure much simpler and more 
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[0040] 


[0041] 


compact than a conventional type of detection unit which irradiates 
parallel light .rays (Fig . 11, Fig. 12). 

] - 

Moreover, while detecting the projection using dispersion light rays 
from a point -like light source 32 in this manner, the correction amount 
AX, AY and A6 corresponding to position shift between the nozzle center 
position Cn and the part center position Cc and the angle shift in the 
direction of nozzle rotation are obtained correctly based on che 
detection data and the previously known data describing the P°«tional 
relationship between said irradiation unit 31 the light receiving unit 
35 and the nozzle member 21 (the distance Zo from the light source 32 to 
the nozzle center Cn, and the distance Z from the light source 32 to the 
light receiving unit 35) . 

! ' ' ' 

Moreover, the correction amounts AX, AY and AG are obtained after the 
part adsorption by the nozzle member 21 of the head unit 5, which 
enables very precise correction of mounting position or Oie cnip part 2U 
relative to the printed board 3. 

The apparatus of the present invention is not limited to said embodiment 
configuration but various modification are possible. 

[0043] 

For examDle, as far as the positional relationship of the irradiation 
unit 31, "the light receiving unit 35 and the nozzle member 21 is 
concerned, the nozzle center Cn does not need to be on the central line 
■ Ro as described in Fig. 6 and. Fig... 7, but the nozzle center Cn may be 
shifted to one side of the central line Ro as described m Fig. 9 for 
the convenience of layout. In this case, the distance Lo between said 
central line Ro and the nozzle center Cn needs to be taken into • 
consideration in commuting the distances a - d from ..the nozzle center Cn 
to each side of the chio oart 20 based on the distances LI, L2 (L3, L4) 
which are relative minimum values when the distance between the origin 0 
and the edge of the part projection assumes the relative minimum on the 
light receiving unit 35. 


[0042] 


[0044] 


Moreover, the point- like light source to be provided in the irradiation 
unit 31 of said detection unit 30 may be more than one, in which case, 
part of the light source may be selectively used depending on the type 
of chip part to be adsorbed by the nozzle member 21. For example, m 
the embodiment configuration described in Fig. 10, a first light source 
32a is arranged in the center, the second and the third light sources 
32b, 32c are arranged both sides of the first light source 32a, and an 
irradiation state alteration means for altering, by means of _ the control 
apparatus 4 0 to be installed in the mounter, the state in which 
dispersion light rays are irradiated from the first light source 32a to 
the state in which dispersion light rays are irradiated from the second 
and the third light sources 32b, 32c depending on the size of the part 
chip 2 0 adsorbed by the nozzle member 21, is provided in the irradiation 
unit 31 of the detection unit 39. In fact, depending on the part data 
concerning the chip part 20, said control means 40 turns on only the 
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first light source 32a as described in Fig.. 10 (a) if the chip part 20, a 
target of detection, is relatively small, and said control means turns 
off the first light source 32a but turns on the second and the third 
light sources 32b, 32c as described in Fig. 10(b) if the chip part 20, a 
target of detection, is relatively large. 

[0045] 

In 'this embodiment configuration also, a slit 34 extending nearly 
horizontally is formed in the wall board which is positioned towards the 
front in the direction of irradiation from the light source 32, through 
which the dispersion light rays are irradiated nearly horizontally in 
the predetermined range frcr. said light source 32. 

[0046] 

In "this " embodiment"''cbnflgVrati6n' / light ' rays 'aire' irradi a ted"* from -aral'd" 
second and third light sources 32b and 32c if relatively large chip part 
20 is a target of detection,, hence, the range of projection of the chip 
part 20 on the light receiving unit 35 becomes smaller compared to- the 
case in which. the light rays are irradiated- from the first light source 
32a. Hence, detection of the projection of various chip parts having 
different sizes are made pcssibie, which eliminates a need to make the 
line- sensor 36 larger, resulting in more compact light receiving unit 


[0047]. 

In the present embodiment configuration, said second and third light 
sources 32b, 32c are used when the chip part 20 is large enough to form 
projection of the chip part on the light receiving part 35 (the section 
where light rays from" both light sources 32b, 32c are blocked) even with 
irradiation of light rays from both light sources 32b, 32c. Even when 
both light sources 32b, 32c are used, if the distance and the rotation 
angle are detected, complying to the process described in aforementioned 
Fig. 8, in the state in which the distance from the origin to the edge 
of the projection is assumed to be relatively minimal on the light 
receiving unit 35, the correction amount corresponding to the shift in 
the, part position and ?,n the rotation angle may be computed based on the 
distance and the rotation angle detected. 

[0048] 

Moreover, in the aforementioned ' embodiment configuration, as a method 
for detecting part adsorption state based on the data from the detection 
unit 30, said distances LI - L4 are respectively detected on the light 
receiving unit 3 5 under each of the states which are described by a 
solid line and a broken line in Fig. 6, and by a solid line and a broken 
line in Fig. 7, based on which the distances a - d from the nozzle - 
center Cn to each side of the chip part 20 were computed, and the 
correction amount Ax, AY in X-direction and Y- direction and rotation 
angle correction amount AG corresponding to the shift of part adsorption 
position are obtained, but if the dimensions of the chip part is known 
beforehand, the distances LI and L3 on the light receiving unit 35 in 
the state of each real line in Fig. 6 and Fig. 7 may be detected, and 
the correction amount AX and AY may be obtained based on the distances 
a, c which are computed from LI, L3, and the lengths of the long and the 
short sides of the chip part 20. 

[0049] 
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Moreover, as a detection of cart adsorption state based on the data from 
the detection unit 30 and as a process corresponding to the detection, 
it is possible to. check whether or not the part is adsorbed correctly, 
rather than just computing the correction amount AX, AY and A0 
corresponding to shift and inclination of the part center relative to 
the nozzle center. In this case, the lengths of long side of (a+b) and 
of short side (a-b) of the part being adsorbed by the chip part may be 
computed from the distances a - d from the nozzle center to each side of 
the parts which are obtained under states described by the" solid line 
and the broken line in Fig. 5 and by the solid line and the broken line 
in Fig. 7, for example, and are compared with the dimension data of said 
part previously stored. Moreover, if the values obtained by detection 
and the computation nearly coincide with said dimension data, the 
adsorption, state is determined to be normal, otherwise the adsorption 
- ■ ■■> s-tate is, determined to ..be a,. . failure. ..(being adsorbed in th,e._ ,abno_rma v l 
state) . 

[0050] 
[Efficacy] 

The part adsorption state detection apparatus of the present invention 
is composed of an optical detection means comprising an irradiation unit 

the chip part being adsorbed by the nozzle member, and checks the part 
adsorption state based on the projection detection data from said light 
receiving unit and the predetermined data describing -the positional 
relationship between said irradiation unit, the light receiving unit and 
the nozzle member, hence, proper detection of the part adsorption state 
by the nozzle member is enabled, and at the same time the structure of 
the irradiation unit in the optical detection means may be more 
simplified, miniaturized and economized than a conventional apparatus in 
:which parallel light rays are irradiated on the chip part. 

[Brief Description of Drawings] 

[Fig. 1] 

A schematic top view of an example of a mounter to which the apparatus 
of the present invention is installed. 

[Fig. 2] 

A schematic front view of Fig. 1 " - 

[Fig. 3] 

A major top view of an example of a detection unit in an embodiment 
configuration of the present invention. 

[Fig. 4] 

An oblique view of Fig. 3 

[Fig. 5] 

A block diagram of the control system of a mounter. 
[Fig. 6] 
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An illustration describing a specific stage during the position 
detection of the chip part. 

[Fig. 7] 

An illustration describing another specific stage during the position 
detection. 

[Fig. 8] 

A flow chart describing a part mounting operation including position 
detection process of the chip part. 

9] 

Aii iii-ustrati'on of another " example "describing -positional relations*hip - — 
between irradiation unit and the light receiving unit of the selection 
unit, and the nozzle member. 

[Fig. 10] 

An illustration describing (a) a case in which the first light source in 
the center is used and (b) a case in which the second and the third 

arranged in the irradiation unit of the detection unit, which is another 
embodiment configuration of the present invention. 

[Fig. 11] 

A major top view of an example of a conventional optical detection 
means . 

[Fig. 12] 

A major front view of an example of a conventional optical detection 
means . 

[Explanation of .Symbols] 
5 . Head, unit 

20. Chip part 

21. Nozzle member 

24. R-axis servo motor 

30. Detection unit *. ■ 

31. Irradiation unit 

32. 32a, 32b Light source 
35. Light receiving unit 
40. Control apparatus 
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[Fig. 1] 
[Fig. 2] 
[Fig. 12] 
[Fig. 3] 
[Fig. 4] 
[Fig. 5] 

35. Light receiving unit 

43. A/D converter 

44. Data-handling control unit 

45. Memory 

22. 2 -axis motor 
15 . X : axis motor 

24 . R-axis motor 
9. Y-axis motor 

25 . Encoder 

46. Rotation . angle detection unit , . 
-41'. CPU ' - • • — - . - ■ . , . 

42. Motor control unit 
[Fig. 8] 
Start 

SI : X, Y, 0 movement 
S2 : Nozzle moves down 
S3: Part adsorbed 

S4: Nozzle moves up to detection position 

receiving unit 

S6: LI, 01 detection 

S7: L2, 02 detection 

S8: 90° rotation 

S9: L3, 03 detection 

S10: L4, 04 detection 

Sll: Obtain AX, AY and A0 

S12: Mounting position correction 

S13: Part mounting 

[Fig. 6] 

[Fig. 9] 

[Fig. 7] 

[Fig. 10] (a) 

(b) . i; • * 

[Fig. 11] 
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